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Research Problem

e Problem
o Adversaries conceal 1llegal items, thus security
depends upon our ability maintain vigilance
e Research has shown individual vigilance levels
decrease 1n as little as 15—20 minutes

e Research Questions
o Can we detect when vigilance decrement begins?
e« Can we effectively stimulate individuals to higher vigilance levels if we
know when vigilance decrement begins?
e Can we build a real-time feedback system for individual vigilance levels?

e Prototype Vigilance Feedback System
e Monitors blinks, saccades, pupil diameter, and head movement
o Algorithm to assess vigilance levels based upon changes 1n cue activity
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e Provides stimulation (audio and visual) when individual 1s assessed as ex-

periencing vigilance decrement
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Materials and Methods

e 40 minute baggage screening task to detect illegal 1tems
e 600 slides with 32 slides containing 1llegal items
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o Use eye-tracker to detect eye and head based psychophysiological cues
o Calculate ability to correctly detect presence of 1llegal items over time
enable stable eye-tracking
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e Phase 1 — ‘_

e Determine which (1if any) psychophysiological cues are predictive of
vigilance levels
e Develop algorithm for assessing vigilance levels

e Phase 2
o Create prototype vigilance feedback system based on results of phase 1
e 3 Conditions: No stimuli, Cue-based stimuli, Randomly applied stimuli
o Compare vigilance levels and false detects over 40 minute experiment

e Applied Science Laboratories D6 Eyetracker
o 60 frames per second; uses infrared
light (bright eye) with head tracking to
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® Phase 2 Vigilance Levels
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e No significant difference 1n
vigilance levels between random
and cue-based conditions

e Random and cue-based conditions
were significantly higher (p < .05)

than no stimuli condition after 20 ——
minutes N '

e Random condition had significantly
more (p < .05) false detects after 20
minutes than both the cue-based and
no stimuli conditions
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